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1
ELECTRONIC DEVICE AND METHOD FOR
SWITCHING DUAL SUBSCRIBER IDENTITY
MODULES

FIELD

Embodiments of the present disclosure relate to dual sub-
scriber identity modules (SIMs) and dual standby (DSDS)
technology, and particularly to an electronic device and a
method for switching dual SIMs.

BACKGROUND

An electronic device may include dual SIMs, which
include a first SIM and a second SIM. When a call is estab-
lished using one SIM, the other SIM is inactive. For example,
if the second SIM is being used to transmit data when a phone
call for the first SIM arrives at the electronic device, the first
SIM is unavailable for receiving the phone call. Therefore, the
second SIM needs to stop transmitting data, and the electronic
device is controlled to switch from the second SIM to the first
SIM to receive the phone call. However, if the electronic
device spends too much time to switch from the second SIM
to the first SIM, it will result in that data transmission of the
second SIM is discontinuous. If the electronic device spends
too little time to switch from the second SIM to the first SIM,
it will result in that the first SIM cannot receive the phone call.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram of one embodiment of an elec-
tronic device including a switch system.

FIG. 2 is a block diagram of one embodiment of function
modules of the switch system in the electronic device of FIG.
1.

FIG. 3 illustrates a flowchart of one embodiment of a
method for switching dual SIMs in the electronic device of
FIG. 1.

FIG. 4 is a schematic diagram of a sequence.

FIGS. 5-A to 5-C illustrate one example of calculating a
probability of missing a phone call of a SIM with a specific
sequence.

DETAILED DESCRIPTION

The present disclosure, including the accompanying draw-
ings, is illustrated by way of examples and not by way of
limitation. It should be noted that references to “an” or “one”
embodiment in this disclosure are not necessarily to the same
embodiment, and such references mean “at least one.”

In general, the word “module,” as used hereinafter, refers to
logic embodied in hardware or firmware, or to a collection of
software instructions, written in a programming language,
such as, for example, Java, C, or assembly. One or more
software instructions in the modules may be embedded in
firmware. It will be appreciated that modules may comprise
connected logic units, such as gates and flip-flops, and may
comprise programmable units, such as programmable gate
arrays or processors. The modules described herein may be
implemented as either software and/or hardware modules and
may be stored in any type of non-transitory computer-read-
able storage medium or other computer storage device.

FIG. 1 is a block diagram of one embodiment of an elec-
tronic device 1 including a switch system 10 (hereinafter “the
system 10”), a first subscriber identity module (SIM) 11, and
a second SIM 12. When a phone call or data transmission is
established using the first SIM, the second SIM is inactive.
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When a phone call or data transmission is established using
the second SIM, the first SIM is inactive. The electronic
device 1 further includes a storage device 13, at least one
processor 14, a display device 15, and an input device 16. The
electronic device 1 may be a computer, a smart phone, a
personal digital assistant (PDA), or other suitable electronic
device. It should be understood that FIG. 1 illustrates only one
example of the electronic device 1 that may include more or
fewer components than illustrated, or have a different con-
figuration of the various components in other embodiments.

The electronic device 1 can be connected to a base station
2. The base station 2 is also connected to other electronic
devices. The other electronic devices may have dual SIMs or
a single SIM. Each of the other electronic devices may be a
computer, a smart phone, a PDA, or other suitable electronic
device. The base station 2 is a public mobile base station.
When another user of another electronic device makes a
phone call to a user of the electronic device 1, the another
electronic device first connects to the base station 2, and then
the base station 2 transfers the phone call to the electronic
device 1. The phone call transferred by the base station 2
includes a plurality of paging requests. There is a time interval
between each two adjacent paging requests.

The system 10 can switch between the first SIM 11 and the
second SIM 12 to ensure that one SIM can receive an incom-
ing call while the other SIM has a good speed for transmitting
data when the incoming call is transferred to the electronic
device 1.

In at least one embodiment, the storage device 13 may
include various types of non-transitory computer-readable
storage medium, such as a hard disk, a compact disc, a digital
video disc, or a tape drive. The display device 15 may display
images and videos, and the input device 16 may be a mouse or
a keyboard to input computer-readable data.

FIG. 2 is a block diagram of one embodiment of function
modules of the system 10. In at least one embodiment, the
system 10 may include a predetermining module 100, a pre-
setting module 101, a determining module 102, a calculating
module 103, and a dividing module 104. The function mod-
ules 100-104 may include computerized codes in the form of
one or more programs, which are stored in the storage device
13. The at least one processor 14 executes the computerized
codes to provide functions of the function modules 100-104.
A detailed description of the function modules 100-104 is
given in reference to FIG. 3.

FIG. 3 illustrates a flowchart of one embodiment of a
method for switching dual SIMs in the electronic device 1 of
FIG. 1. Depending on the embodiment, additional steps may
be added, others removed, and the ordering of the steps may
be changed.

In 300, the predetermining module 100 predetermines a
plurality of sequences. Each of the sequences represents a
combination of a number NUMI1 of a first state value, and a
number NUM?2 of a second state value. The first state value
represents that the first SIM 11 is available for receiving
phone calls and the second SIM 12 is inactive. The second
state value represents that the first SIM 11 is unavailable for
receiving phone calls and the second SIM 12 is active.

In 301, the presetting module 101 presets a time length
(e.g., 30 milliseconds (ms)) for the first state value and the
second state value. As shown in FIG. 4, “Y” represents the
first state value, “N” represents the second state value, and the
illustrated sequence is “NNYYYY.” Each “Y” and “N” has a
time length “t.”

In 302, when the base station 2 connected to the electronic
device 1 (hereinafter, the base station 2 is referred to as “the
connected base station 2”) transfers a phone call to a SIM
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(e.g., the first SIM 11 or the second SIM 12) of the electronic
device 1, the determining module 102 determines whether the
connected base station 2 is a default base station. When the
connected base station 2 is not the default base station, the
procedure goes to 303. When the connected base station 2 is
the default base station, the procedure ends. The default base
station is predetermined, and related information of the
default base station is stored in the storage device 13. In at
least one embodiment, the storage device 13 also stores a
default number of paging request times and a default time
interval of each adjacent two paging requests corresponding
to the default base station.

In at least one embodiment, when the connected base sta-
tion 2 transfers the phone call to the electronic device 1 while
the connected base station 2 is connected to other electronic
devices through an Internet, the determining module 102
acquires paging request times and a time interval of each
adjacent two paging requests corresponding to each of the
other electronic devices from the Internet. Based on all the
acquired paging request times and all the acquired time inter-
vals of the adjacent paging requests, the determining module
102 determines a greatest number of paging request times and
a longest time interval of adjacent paging requests. When the
greatest number of paging request times is not equal to the
default paging request times corresponding to the default
base station, or the longest time interval of the adjacent pag-
ing requests is not equal to the default time interval of the
adjacent paging requests corresponding to the default base
station, the determining module 102 determines that the con-
nected base station 2 is not the default base station. When the
greatest number of the paging request times is equal to the
number of default paging request times corresponding to the
default base station, and/or the longest time interval of the
adjacent paging requests is equal to the default time interval
of the adjacent paging requests corresponding to the default
base station, the determining module 102 determines that the
connected base station 2 is the default base station of the
electronic device 1.

When the connected base station 2 is not the default base
station of the electronic device 1, the determining module 102
removes the default base station and the corresponding
default number of paging request times and the default time
interval of the adjacent paging requests from the storage
device 13. Then, the determining module 102 sets the con-
nected base station 2 as the default base station. The deter-
mining module 102 stores paging request times and a time
interval of the adjacent paging requests corresponding to the
connected base station 2 in the storage device 13.

In 303, the connected base station 2 transfers the phone call
to a target SIM (e.g., the first SIM 11 or the second SIM 12)
of'the electronic device 1. The calculating module 103 calcu-
lates a probability of the target SIM missing the phone call
according to each of the plurality of sequences.

In at least one embodiment, the calculating module 103
calculates the probability of the target SIM missing the phone
call based on each of the sequences by dividing times of
missing the phone call of the target SIM corresponding to
each of the sequences by a sum of (NUM1+NUM2). The sum
of (NUM1+NUM?2) represents a summation of a first situa-
tion that the target SIM is available to receive the phone call
and a second situation that the target SIM is unavailable to
receive the phone call when the phone call arrives at the
electronic device 1. The times of missing the phone call of the
target SIM corresponding to each of the sequences is equal to
anumber of the second situation corresponding to each of the
sequences.
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When the connected base station 2 transfers the phone call
to the target SIM, the phone call includes a plurality of paging
requests. When one of the paging requests arrives at the
electronic device 1 when the target SIM is active, the target
SIM is available to receive the phone call. If the target SIM is
inactive when each of the paging requests arrives at the elec-
tronic device 1, the target SIM misses the phone call.

For example, as shown in FIG. 5-A, FIG. 5-B, and FIG.
5-C, it is assumed that a phone call to the first SIM 11 trans-
ferred by the connected base station 2 includes two paging
requests, such as a first paging request “C1” and a second
paging request “C2.” A sequence is “NNY;” in which “N”
represents that the first SIM 11 is not active, and “Y” repre-
sents that the first SIM 11 is active. A standby time of the
electronic device 1 is divided based on the sequence. There-
fore, NUMI1 is equal to “1” and NUM2 is equal to “2.”

For a first example, as shown in FIG. 5-A, when the paging
request “C1” arrives at the electronic device 1, the first SIM
11 is inactive, and when the paging request “C2” arrives at the
electronic device 1, the first SIM 11 is active. Therefore, in
FIG. 5-A, the first SIM 11 can receive the phone call. For a
second example, as shown in FIG. 5-B, when the paging
request “C1” arrives at the electronic device 1, the first SIM
11 is inactive, and when the paging request “C2” arrives at the
electronic device 1, the first SIM 11 is also inactive. There-
fore, in FIG. 5-B, the first SIM 11 cannot receive the phone
call. For a third example, as shown in FIG. 5-C, when the
paging request “C1” arrives at the electronic device 1, the first
SIM 11 is active, and when the paging request “C2” arrives at
the electronic device 1, the first SIM 11 is inactive. Therefore,
in FIG. 5-C, the first SIM 11 can receive the phone call.
Accordingly, based on these examples, a number of the first
situation is “2,” and a number of the second situation is “1.”
The probability of missing the phone call of the first SIM 11
with the sequence is “1/(2+1), or “/4.”

In 304, the determining module 102 determines a mini-
mum probability among a plurality of calculated probabilities
with each of the plurality of sequences. Based on the mini-
mum probability, the determining module 102 determines
one or more sequences corresponding to the minimum prob-
ability. In some embodiments, the minimum probability is
equal to zero.

In 305, the determining module 102 determines an opti-
mized sequence from the one or more sequences. The opti-
mized sequence corresponds to a maximum ratio of “NUM?2/
NUM1.”

In 306, the dividing module divides the standby time of the
electronic device 1 using the optimized sequence. For
example, as shown in FIG. 5-C, an optimized sequence is
“NNY,” and each “N” and “Y” has a time length of 5 seconds
(s). If the time length of the standby time of the electronic
device 1 is 25 s, the dividing module 104 divides the standby
time into five optimized sequences.

It should be emphasized that the above-described embodi-
ments of the present disclosure, including any particular
embodiments, are merely possible examples of implementa-
tions, set forth for a clear understanding of the principles of
the disclosure. Many variations and modifications may be
made to the above-described embodiment(s) of the disclosure
without departing substantially from the spirit and principles
of the disclosure. All such modifications and variations are
intended to be included herein within the scope of this dis-
closure and protected by the following claims.

What is claimed is:
1. A computerized dual subscriber identity modules
(SIMS) switching method being executed by at least one
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processor of an electronic device, the electronic device com-
prising a first SIM and a second SIM, the method comprising:
predetermining a plurality of sequences, each of the plu-
rality of sequences representing a combination of anum-
ber NUMI1 of a first state value and a number NUM?2 of
asecond state value, the first state value representing that
the first SIM is available, and the second state value
representing that the first SIM is unavailable;
presetting a time length for the first state value and the
second state value;
determining whether a connected base station of the elec-
tronic device is a default base station when the con-
nected base station transfers a phone call to a target SIM
of the electronic device;

calculating a probability of missing the phone call of the

target SIM, according to each of the plurality of
sequences, when the connected base station is not the
default base station;

determining a minimum probability, and determining one

or more sequences corresponding to the minimum prob-
ability;

determining an optimized sequence from the one or more

sequences, the optimized sequence corresponding to a
maximum ratio of NUM2 to NUM1; and

dividing standby time of the electronic device using the

optimized sequence.
2. The method according to claim 1, wherein the step of
determining whether the connected base station of the elec-
tronic device is the default base station comprises:
when the connected base station transfers the phone call to
the electronic device and the connected base station is
connected to other electronic devices, acquiring paging
request times and a time interval of adjacent paging
requests corresponding to each of the other electronic
devices;
determining a greatest number of paging request times, and
a longest time interval of adjacent paging requests;

determining that the connected base station is not the
default base station of the electronic device when the
greatest number of the paging request times is not equal
to a default paging request times corresponding to the
default base station, or the longest time interval of the
adjacent paging requests is not equal to a default time
interval of the adjacent paging requests corresponding to
the default base station.

3. The method according to claim 2, further comprising:

deleting the default base station, the default number of the

paging request times and the default time interval of the
adjacent paging requests corresponding to the default
base station, setting the connected base station to be an
updated default base station, and storing paging request
times and a time interval of the adjacent paging requests
corresponding to the connected base station.

4. The method according to claim 1, wherein the probabil-
ity of missing the phone call of the target SIM based on each
of'the plurality of sequences is calculated by dividing times of
missing the phone call of the target SIM corresponding to
each of the plurality of sequences by a sum of (NUMI1+
NUM2).

5. The method according to claim 4, wherein the sum of
(NUM1+NUM2) represents a summation of a first situation
that the target SIM is available to receive the phone call and a
second situation that the target SIM is unavailable to receive
the phone call when the phone call arrives at the electronic
device.

6. The method according to claim 1, wherein the minimum
probability is zero.
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7. An electronic device, comprising:
a processor; and
a storage device that stores one or more programs, when
executed by the at least one processor, cause the at least
one processor to perform a switching method, the elec-
tronic device comprising a first subscriber identity mod-
ules (SIM) and a second SIM, the method comprising:

predetermining a plurality of sequences, each of the plu-
rality of sequences representing a combination of anum-
ber NUMI1 of a first state value and a number NUM?2 of
asecond state value, the first state value representing that
the first SIM is available, and the second state value
representing that the first SIM is unavailable;

presetting a time length for the first state value and the
second state value;

determining whether a connected base station of the elec-

tronic device is a default base station when the con-
nected base station transfers a phone call to a target SIM
of the electronic device;

calculating a probability of missing the phone call of the

target SIM, according to each of the plurality of
sequences, when the connected base station is not the
default base station;

determining a minimum probability, and determining one

or more sequences corresponding to the minimum prob-
ability;

determining an optimized sequence from the one or more

sequences, the optimized sequence corresponding to a
maximum ratio of NUM2 to NUM1; and

dividing standby time of the electronic device using the

optimized sequence.
8. The electronic device according to claim 7, wherein the
step of determining whether the connected base station of the
electronic device is the default base station comprises:
when the connected base station transfers the phone call to
the electronic device and the connected base station is
connected to other electronic devices, acquiring paging
request times and a time interval of adjacent paging
requests corresponding to each of the other electronic
devices;
determining a greatest number of paging request times, and
a longest time interval of adjacent paging requests;

determining that the connected base station is not the
default base station of the electronic device when the
greatest number of the paging request times is not equal
to a default paging request times corresponding to the
default base station, or the longest time interval of the
adjacent paging requests is not equal to a default time
interval of the adjacent paging requests corresponding to
the default base station.

9. The electronic device according to claim 8, wherein the
method further comprises:

deleting the default base station, the default number of the

paging request times and the default time interval of the
adjacent paging requests corresponding to the default
base station, setting the connected base station to be an
updated default base station, and storing paging request
times and a time interval of the adjacent paging requests
corresponding to the connected base station.

10. The electronic device according to claim 7, wherein the
probability of missing the phone call of the target SIM based
on each of the plurality of sequences is calculated by dividing
times of missing the phone call of the target SIM correspond-
ing to each of the plurality of sequences by a sum of (NUM1 +
NUM2).

11. The electronic device according to claim 10, wherein
the sum of (NUM1+NUM?2) represents a summation of a first
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situation that the target SIM is available to receive the phone
call and a second situation that the target SIM is unavailable
to receive the phone call when the phone call arrives at the
electronic device.
12. The electronic device according to claim 7, wherein the
minimum probability is zero.
13. A non-transitory storage medium having stored thereon
instructions that, when executed by a processor of an elec-
tronic device, the electronic device comprising a first sub-
scriber identity modules (SIM) and a second SIM, causes the
processor to perform a switching method in the electronic
device, wherein the method comprises:
predetermining a plurality of sequences, each of the plu-
rality of sequences representing a combination of anum-
ber NUMI1 of a first state value and a number NUM?2 of
asecond state value, the first state value representing that
the first SIM is available, and the second state value
representing that the first SIM is unavailable;

presetting a time length for the first state value and the
second state value;

determining whether a connected base station of the elec-

tronic device is a default base station when the con-
nected base station transfers a phone call to a target SIM
of the electronic device;

calculating a probability of missing the phone call of the

target SIM, according to each of the plurality of
sequences, when the connected base station is not the
default base station;

determining a minimum probability, and determining one

or more sequences corresponding to the minimum prob-
ability;

determining an optimized sequence from the one or more

sequences, the optimized sequence corresponding to a
maximum ratio of NUM2 to NUM1; and

dividing standby time of the electronic device using the

optimized sequence.

14. The non-transitory storage medium according to claim
13, wherein the step of determining whether the connected
base station of the electronic device is the default base station
comprises:

20
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when the connected base station transfers the phone call to
the electronic device and the connected base station is
connected to other electronic devices, acquiring paging
request times and a time interval of adjacent paging
requests corresponding to each of the other electronic
devices;
determining a greatest number of paging request times, and
a longest time interval of adjacent paging requests;

determining that the connected base station is not the
default base station of the electronic device when the
greatest number of the paging request times is not equal
to a default paging request times corresponding to the
default base station, or the longest time interval of the
adjacent paging requests is not equal to a default time
interval of the adjacent paging requests corresponding to
the default base station.

15. The non-transitory storage medium according to claim
14, wherein the method further comprises:

deleting the default base station, the default number of the

paging request times and the default time interval of the
adjacent paging requests corresponding to the default
base station, storing paging request times and a time
interval of the adjacent paging requests corresponding to
the connected base station.

16. The non-transitory storage medium according to claim
13, wherein the probability of missing the phone call of the
target SIM based on each of the plurality of sequences is
calculated by dividing times of missing the phone call of the
target SIM corresponding to each of the plurality of
sequences by a sum of (NUM1+NUM2).

17. The non-transitory storage medium according to claim
16, wherein the sum of (NUM1+NUM?2) represents a sum-
mation of a first situation that the target SIM is available to
receive the phone call and a second situation that the target
SIM is unavailable to receive the phone call when the phone
call arrives at the electronic device.

18. The non-transitory storage medium according to claim
13, wherein the minimum probability is zero.
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